The present report describes a young woman with no previous gastrointestinal complaints who was initially diagnosed with postinfective irritable bowel syndrome (IBS) after a confirmed case of Campylobacter jejuni enteritis. However, because of persistent diarrhea, new-onset bloating and the development of iron and vitamin deficiencies, serological markers for celiac disease (CD) were evaluated. A positive tissue transglutaminase immunoglobulin A antibody test and repeat endoscopy with duodenal biopsy showing a Marsh IIIa lesion confirmed the diagnosis of CD. Infectious gastroenteritis is a well-established risk factor for the development of IBS, and there is recent evidence that it could play a role in the initiation and exacerbation of inflammatory bowel disease. The present case suggests that the clinical expression of CD can be unmasked by an acute gastrointestinal infection and supports the hypothesis that environmental factors other than gliadin may play a role in the clinical onset of CD in a genetically susceptible host. The increasing availability of serological testing and upper endoscopy has led to increasingly frequent diagnoses of CD and recognition that it may mimic IBS. The present case findings suggest that CD should be considered in the differential diagnosis of persistent IBS-like symptoms after an episode of infectious gastroenteritis.
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CASE PRESENTATION
A case of a 29-year-old East Indian woman with an anxious personality who was diagnosed with celiac disease (CD) after a six-year history of postinfective irritable bowel syndrome (IBS) is presented.
In September 1999, she was admitted to the gastrointestinal (GI) service due to an acute episode of fever and bloody diarrhea. She presented with abdominal pain, cramps, explosive diarrhea accompanied by 10 to 15 bowel movements per day over the previous five days and a high temperature. She had no previous history of abdominal pain or irregular bowel movements. She denied any overseas travel, antibiotic treatment or contact with pets. There was no family history of inflammatory bowel disease, colorectal cancer or other GI disorder.
The patient was moderately overweight; she appeared to be nontoxic and was normotensive, although she was tachycardic with a body temperature of 38°C. On abdominal examination, mild tenderness was elicited in the right lower quadrant with guarding and reduced bowel sounds.
Laboratory tests, including hemoglobin and serum iron concentrations, were normal, except for a white cell blood count of 12.4×10 9 /L with neutrophilia. An abdominal x-ray showed a few air fluid levels but was not consistent with intestinal obstruction. Sigmoidoscopy findings were compatible with infective colitis, which was confirmed by stool culture positive for Campylobacter jejuni.
Four weeks later, due to the persistence of diarrhea, a colonoscopy was performed to evaluate intestinal inflammation. Intestinal biopsies revealed acute and chronic inflammation in cecal biopsies, and features of melanosis coli. The changes were considered to be nonspecific and a consequence of previous GI infection. Stool culture and stool tests for ova, parasites and Clostridium difficile toxins were negative. A presumptive diagnosis of postinfective IBS was made.
Six months later, as the patient continued to complain of abdominal pain, bloating, nausea and diarrhea, further studies were performed to exclude organic causes. Stool examination and abdominal ultrasound results were normal. In March 2000, an upper GI endoscopy with duodenal biopsies was performed to rule out CD. Duodenal biopsies showed normal mucosa with isolated subepithelial and lamina propria lymphocytes (Figure 1) . A small bowel meal study showed no abnormality suggestive of Crohn's disease. One month later, she presented with low serum urea concentrations, low vitamin B 12 , folate and ferritin levels, as well as a low lymphocyte count. Other results including erythrocyte sedimentation rate, C-reactive protein, thyroid stimulating hormone and serum immunoglobulin (Ig) A, IgG and IgE concentrations were normal. Because her lactose hydrogen breath test was positive, she was diagnosed with postinfective IBS and secondary lactose deficiency, and was treated with a lactose-free diet. Her vitamin deficiencies were treated with parenteral vitamin B 12 , oral folate and oral iron.
Over the next five years, her symptoms persisted, with an average of four loose bowel movements per day accompanied by bloating and abdominal cramps. Despite supplemental therapy with iron, her ferritin levels remained low. In May 2002, she presented with low serum zinc and urea levels, as well as a low lymphocyte count.
In 2005, serological markers for CD were evaluated because her symptoms remained unchanged. Tissue transglutaminase IgA antibodies were positive for CD (83 U), and gliadin IgA and IgG antibodies were normal. Subsequent upper GI endoscopy showed no macroscopic abnormality. However, duodenal biopsies revealed the presence of mild, partial villous atrophy ( Figure 2A ) and increased intraepithelial lymphocytes (Marsh IIIa) suggestive of CD ( Figure 2B ).
The patient was treated with a gluten-free diet, with which she experienced a significant symptomatic recovery. In 2006, serological markers for CD (tissue transglutaminase IgA antibodies, and gliadin IgA and IgG antibodies) were normal.
DISCUSSION
We describe a patient who developed symptomatic CD after a confirmed case of Campylobacter jejuni enteritis. In the absence of any other specific findings, there was no obvious reason to change the initial diagnosis of postinfective IBS and secondary lactose intolerance, particularly because the first duodenal biopsy had been normal. However, re-evaluation after six years revealed a positive tissue transglutaminase IgA antibody result that suggested CD and prompted a second duodenal biopsy, despite a normal biopsy report six years previously.
CD is a common inflammatory GI disorder with a prevalence in the United States of one in 113 for individuals who are not considered to be at risk (1) . Environmental, genetic and immunological factors play a role in the pathogenesis of CD. The only well-documented environmental trigger is gliadin, a protein with a very high glutamine and proline content. It is possible that the clinical expression of CD is modulated by environmental factors such as infection. Anecdotal evidence exists to support this, because patients often attribute the onset of classic symptoms to a stressful episode or gastroenteritis (2). Cases of CD have been reported as presenting as persistent traveller's diarrhea when no infectious cause could be documented (3, 4) . However, to date, there have not been reports of clinically significant CD developing after a confirmed case of infective gastroenteritis.
The mechanisms whereby infection can contribute to clinical expression of CD include molecular mimicry or immune modulation. Based on the 12-amino acid homology sequence of adenovirus type 12 E1B protein and alpha-gliadin, it has been suggested that exposure to adenovirus type 12 E1B may sensitize individuals to gliadin and trigger CD. However, it is difficult to establish a causative relationship between adenovirus type 12 E1B and gliadin, because adenovirus type 12 E1B is also highly prevalent in the duodenal tissue of normal individuals (5) . CD is epidemiologically associated with other viral infections, such as chronic hepatitis C, nonviral disorders including insulin-dependent diabetes, thyroid disease and cardiomyopathy, and HIV (6, 7) . This suggests that the association involves chronic immune stimulation, which in turn triggers an autoimmune reaction. One study (8) also showed a significant higher prevalence of Helicobacter pylori infection in patients with CD. Our case suggests, in conjunction with previous anecdotal evidence, that environmental factors other than gliadin may also be important in the clinical onset of CD. GI infection may trigger or facilitate the onset of clinical CD, either by increasing intestinal permeability (9) and, hence, the uptake of antigen in a genetically susceptible host, or by amplifying the immune response to gliadin.
Most cases of CD go unrecognized, and there is a spectrum of clinical presentation ranging from mild GI symptoms resembling IBS to frank malabsorption (10) . The average delay from onset of symptoms to diagnosis of CD is 11 years, and the likelihood of delay is especially high when the patient's symptoms are consistent with IBS and the clinical picture is not one of classic CD (11) . Infective gastroenteritis is now a well-established risk factor for the development of IBS (12) , and there is evidence that infectious gastroenteritis represents a risk factor for the development of chronic intestinal diseases such as inflammatory bowel disease (13) . Recent epidemiological studies indicate that CD is, in fact, a very common disorder, and its mimicry of IBS is becoming increasingly recognized. The findings described in the present study should encourage clinicians to consider CD in the differential diagnosis of patients who have persistent IBS-like symptoms after a confirmed episode of gastroenteritis. Moreover, it should be recognized that an initial negative biopsy may be insufficient to rule out organic small intestinal disease; follow-up may be required, because sampling errors may lead to a false-negative diagnosis at the outset or the classic histological lesions may take time to develop.
CONCLUSION
The present case suggests that although postinfective IBS is a common condition, persistent IBS-like symptoms after an episode of gastroenteritis may also be indicative of CD. In patients with persistent symptoms, the accuracy of celiac serology is sufficiently high and, thus, it should be considered as a first-line screening test for unexplained GI tract symptoms.
Clinical onset of CD after an episode of C jejuni enteritis
